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(54) CHEMICAL VAPOR GROWTH OF SILICON NITRIDE FROM BIS (TERTIARY- 

BUTYLAMINO) SILANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silicon nitride film in which Si-C bonding is 
evaded and small in contaminants of carbon, hydrogen and chlorine by using 
ammonia and a specified silane and allowing silicon nitride to low pressure vapor 
growth on a base material. 

SOLUTION: The silane to be used is a compd. shown by (t-C4H9NH)2SiH2. The 
temp, of a base material is regulated to the range of 500 to 800 C, the pressure is 
regulated to the range of 20 mTorr to 2 Torr (2.666 to 266.6 Pa), and the value of 
the molar number of ammonia/the molar number of silane is made higher than 2. 
Preferably, the base material is composed of silicon, the base material is an 
electronic device, or the base material is a flat panel display. Preferably, this is a 
low temp, chemical vapor growth method of silicon nitride in a reactive region, and 
in which the base material is heated at 500 to 800° C, the base material is held to 
a reduced pressure of 20 mTorr to 2 Torr (2.666 to 266.6 Pa), ammonia and silane 
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( 5 0 0 - 8 0 0 'O iciiA-r 4. S«6i**«E LfcS 
ESgrt©^x^-±CC?j£f o T>*xr/Ii^©tb© 
ffl*2-l 0©iaHtc«o 0 2{b&*©i!tt&K*5'y 

BSIjiSCC^StoLt^ 1 5 0 mm*? h 

■)*-^LPCVD ^K^-gJSlCil-Ctf o /c*5, mm<DB 
tt«**r»*c». C©^ft«, 7 5-1 0 0<l©-> u 
n>^i/N-*^?©S(&8(c»«l-rSCi. 

•rsci. •i7i^-^^s*^c-5MS©s^c-r€>c 
£ *^tf . c ©s:rt>4css? s ti s x* «m*«!ttffi 



* 



(7) 



¥1 1 - 1 7 2 4 3 9 



11 



12 



1 tottUfttcto-cette'c**. i/*>i/tt**6mMttffiisjn 
V t was* h mm±$.mmm *aw & ©-cs«-c* & . 

[0 04 0] ftiltt|!SJ1^fi»«fffiR0 t JBJlT*"CWtt* 
W«€>tl-&. FT- I K^i> YMt. mK^fPO 
•^y+T^Til,^ fcffe©git»©S{b^5fclR2!l» 

iD8S#2 lOOcm-'CSi -HftMMM. &Cf»C»!R 
«W*8 3 4 cm-*©S i -NWSWiWC**. Ch6 
©&&©J1*T*£ 6 3 2. 4 n mr©fli:)tftS«&-C$'JS 
U JB*tS«1. 95-2. 0 1 ©£6BT'<fc-?fc. S<b 



10 



SHtsBR©«i»tt. s*4 3xac«Bi55 7»"r*r> 

[0 04 1 ] l>< -3*»©»fH5W8«M£2|s«'!IJ©t* 
(t-y?;P75y) **61T©* 2 

[0 04 2 ] 
[*2.1 











m « 
seem 




miorr vra^ 


NHj 
/Si 


mt 

A/min 


m 

ft 


Torr 

(Pa) 


•c 


fx (^Tvi/ 

7; y) > 


HtSi(N[CH.:U)» 


118.25 


>10 
01333) 


27 


22.0 


600 
650 


600(79. 99) 


6.0 


5.5 


2. 00 


T S y) *>7> 


HSKNCCHaDa 


161.32 


8 

(1067) 


29 


21.6 
21.6 
21.6 


600 
650 
700 


600(79. 99) 
600(79. 99) 
600(79. 99) 


6.0 
6.0 
6.0 


0 
12 
22 


1. 75 
1.89 


Ti/) >7 > 


H,Si(N[C 2 H 6 ] 2 ) 2 


174.36 


14 
(1867) 


65.4 


48.3 
38,6 


550 
600 


300(40. 00) 
500(66. 66) 


0 
0 


15 
16 


1.65 
2.00 


(t-^/U 
7;/) *> 7 > 


HiSi(NHC«H v )> 


174. 36 


7.5 
(999. 9) 


45 


22.0 
22.0 
22.0 


600 
650 
700 


600(79. 99) 
600(79. 99) 
600(79. 99) 


6.0 
6.0 
6.0 


14 

58 
124 


1.96 
1.95 
1.96 




(C4He)aSi(NH02 


174. 36 


2. 1 
(280. 0) 


39 


21.0 
18.6 
26.0 
21.0 


600 
650 
650 
700 


600(79. 99) 
600(79. 99) 
600(79. 99) 
600(79. 99) 


6.3 
7. 1 
5.1 
6.3 


12 
43 
57 
130 


1.87 
1.93 
1.94 
1.99 


b x c^f-;u 

7;;) J^/l' 
7 > 


CiHbSICNHCH*), 


189. 38 




54 


11.0 
11.0 
23.0 
11.0 

23.0 


600 
650 
650 
700 
700 


600(79. 99) 
600(79. 99) 
600(79. 99) 
600(79.99) 
600(79. 99) 


4.0 
4.0 
6.0 
4.0 
6.0 


9 

30 
47 
62 
105 


1.73 
1.87 
1.88 
1.93 
1.94 


X*^T< J ) 
:> -7 > 


Si(N[CK,],)4 

l 


204.39 


7.3 
(973. 3) 


51 


34.3 


600 


500(66. 66) 


0 


0 





[0043] C 
(cm 3 /#) 
[0 04 4 ] C 

fiaSBN-H 
3-A>7 ;/) y 
-%J&Y <)Z (J- 
hixic. Cinh 



$£&$:ft-?it¥mr>& <0. tr* ( t - 
•5 >, Is- t -'T'f^yTi ^>5->. 

©#T\ JSftl/ &&«*«:*«>*!>*©& 



40 



[0 0 4 5 ] #ffeBJl£jff£ n^JS^IcciauTlftHJL-ctr 



?1 1 - 1 7 2 4 3 9 



T>y*^JRH. # ? J 7*^-7 92024, 

1829 (72)S«B# 

7-*y*£*B. *'J7*^-7 92046, 

h P - F 20020 (72)»!IJ# 



92075, 
1037 

92054, 



■0-^ b*-^, 

v> — > &yf>s\)l> 

h 190 

T-rf'J^JfcS. *';7*;I/-7 92024, 
* ^>/n'-x;U 1353 



